The paper attempts to discuss research on spatial variation in the distribution of the headquarters of 100 leading IT corporations by city in the years 2003-2011. The research shows that the global space offers powerful opportunities for differentiating the headquarters of leading IT corporations.
Introduction
The differentiation of spatial and economic space in cities, as well as their importance in the global economic system and the differentiation of their function, together with the place they occupy in the spatial organisational network of corporations, influence the degree of business concentration, including the locations of headquarters of international corporations. This stems from the fact that, in the spatial system, depending on regional conditions, the intensity of globalisation processes varies. In turn, these processes trigger polarisation processes, which result in the differentiation of areas and impact on the growing civilisation and the economic and social distance between them, while increasing barriers to information and knowledge resources. The importance of large international industrial corporations grows continuously. These corporations pursue their own development policies with the aim to enhance their competitive position through R&D, the launch of new products, market domination, and the flow of information, products, technologies, etc. In consequence, many economic policy-related decisions, which used to be the state domain, are now made outside state borders. International holdings follow their own logic, which nowadays would be difficult to link to the business interest of any state or region. As a result, state authorities change their position on the economic policy and their policy of influencing these companies (Zioło 2001: 29-30; Kilar 2009a,b) .
We assume after Śleszyński (2002b: 89-90 ) that "(…) the choice made on the location of enterprise headquarters, apart from its logistic aspects, is very important for the prestige of such enterprises. The concentration of headquarters creates management space, which is an important component and factor in the development of city centres. This is why it is so significant to analyse the location of enterprises in order to determine where the borders of central areas are".
Owing to the fact that, in the market economy, the location of corporate headquarters is very important, the following roles are generally distinguished, which result from having the headquarters (head offices) in a given location:
• an economic role, which is the most complex and largely involves differing levels of participation in generating local GDP and paying taxes, depending on the ownership of external branches, subbranches, etc. It is assumed that the location of the headquarters is, first and foremost, dependent on the type of business: the more advanced the economic sector, the more the location of the headquarters is connected with higher degrees of administrative hierarchy, typically combined with a large number of external branches. The economic role also involves a growing share in investment projects and a multiplier effect which, in this case, is represented by the trend to concentrate business in the region of impact of the headquarters of large enterprises (including financial, legal and logistic services, business consulting, etc.); • a social role involving business-related aspects (the impact on the unemployment rate, attracting highly qualified staff) and a role involving image creation by increasing the prestige of a location (city) and region; • a political role -it is often that representatives of the business sector become involved in the work of the local authorities; in consequence, the business/enterprise may have a real impact on the local administration and management of the region (Śleszyński 2002a,b) .
Theoretical background
The issue of locating headquarters of large corporations in countries with a well-grounded market economy history and their organisation can be found in literature in this field, chiefly in economic geography and economics. Many studies focus particularly on the issue of relocating corporate headquarters (Borchert 1978; Rees 1978; Kamp 2007) , in particular on spatial changes in this area (Semple 1973; Burns 1977; Dicken 1977; Aung 2001; Kim 2006) , including locating enterprises within cities and metropolises and their regionalisation (Pred 1977; Taylor & Thrift 1981; Semple & Phipps 1982; Wheeler 1986; Wheeler 1991; Hino 1995; Takahashi 2001; Holloway & Klier 2006; Beugelsdijk 2007; Drucker 2011; Wall 2011; Ó hUallacháin 2012) . Furthermore, research also covers analysing the location of management headquarters in highly developed countries (Westaway 1974; Sheppard et al. 1990; Hino 1995; Kilar 2014a,b) , as well as analysing differentation in technologically advanced branches The research shows that relocation interpreter as movement of capital and business (goods and services), in whole or in part, domestically and internationally (Gierańczyk 2008) may be permanent or ephemerid and take the form of delocation and outsourcing. Note that relocation is a part of a more complex and continuous process of structural changes at the global scale. For international corporations, it is often a part of their business strategy and growth in various spatial scales.
Publications point out that "(…) the location of headquarters is chiefly related to large agglomerations because of access to administration, offices and institutions, easy communication with the world (transport, ICT), access to specialist services (law firms, banks, business consulting, etc.), as well as management staff available for hire. The location of a company's headquarters and its actual area of operation do not alwas overlap. This is particularly important in the case of enterprises with an extended network of branches and subbranches. Such networks are typical of financial sector enterprises (banking, insurance) and of service and commercial sector enterprises and, to a slightly smaller extent, to production/manufacturing enterprises" (Śleszyń-ski 2002b) .
Nowadays, areas related to developing the information economy and information society are of particular importance when deciding on the location of corporate headquarters. Stryjakiewicz (2009: 21-22) claims that "(…) development of the information sector is followed by changes in traditional factors important for choosing the location of a business, changes in regional development paths, and changes in regional and location-related policy". This sector occupies a prominent position in the process of developing the creative knowledge sector -business with extensive knowledge absorption.
Apart from traditional factors, the process of locating IT corporations (both their headquarters and branches) is influenced by factors specific to high-tech sectors, i.e. accessibility typical for the outskirts of large cities and agglomerations, in particular those located in the vicinity of traffic intersections (motorways and railway lines) and airports; the ICT infrastructure which hitherto disqualified many countries and regions due to their gaps in ICT infrastructure; access to huge resources of highly-skilled employees; free flow of knowledge and its correlation with the R&D efforts of both private and state centres and entities; an innovative environment, e.g. special economic zones or business incubators; and clusters of (local, regional) businesses with a strong specialisation and extensive application of some advanced technologies, i.e. location-based defined as a specialisation of resources and skills, as well as specialised organisational units of a corporation typical for the global business.
Subject and aim of the research: Methodology applied
Further to the above-presented premises, research focuses on leading global IT corporations.
The aim of this paper is to present the spatial diversification of headquarters of leading IT corporations and indicate the areas of their highest concentration. Further to the above, the degree of economic potential concentration and settlement concentration of the analysed corporations in the areas of their headquarter locations will be presented, accompanied by changes in this area occurring in the years 2003 to 2011.
The research covered 100 leading IT corporations selected from 2,000 of the largest global corporations. To determine changes in the economic potential of the 100 leading IT companies and corporations selected for empirical analysis, a number of reports published by the corporations and international institutions were used. These reports, in turn, had been based on annual reports published by corporations. In particular, The Global 2000 reports published by Forbes were the source of the following information: market value, sales, assets, profits, type of business and location of the company's headquarters. Data acquired from these reports was revised and supplemented on the basis of financial reports published by the analysed corporations. Due to the availability of comparable data on the leading IT corporations, the analysis covers the years from 2003 to 2011, i.e. the period of their most intense growth and changes brought about by technological progress and changing global conditions, for example during the global economic crisis.
Due to the research topic discussed in this paper, which is the location of the analysed corporations, the exact locations of their headquarters indicated in their corporate documents were analysed, i.e. specific cities and locations (not metropolitan areas). It was the author's intention to avoid presenting their general geographic distribution by metropolitan areas, which is often the case in literature in the field when discussing corporations operating in other business sectors, as not all corporate headquarters are located in such areas. Such approach would lead to marking the dominant metropolitan areas; however, it would blur the analysed picture. As IT corporations are advanced technology enterprises and, as already mentioned, factors determining their location differ slightly from the factors determining the location of companies having traditional business profiles, in some cases corporate headquarters are located outside urbanised areas. Typically, other corporations and enterprises of smaller size and similar business profile are located in the area in addition to favourable natural environment conditions, which is of particular importance for such companies.
Empirical results
Between 2003 and 2011, the number of cities housing the headquarters of the analysed IT corporations ranged from 60 in 2008 to 65 in 2004. US cities dominated the statistics with 54 locations, i.e. 58.1% of all management headquarters. Cities in Japan (7 cities -7.5% of the total) and Taiwan (5 cities -5.4% of the total) were homes to fewer global holdings and their headquarters.
In 2003, the highest number of IT corporation headquarters was located in Tokyo, with 14 headquarters, followed by Kyoto and San Jose (5 headquarters each), Hsinchu and Santa Clara (4 headquarters each) (Tab. 1, 2; Fig. 1 ). In total, these 5 cities hosted 32.0% of all headquarters of IT sector corporations. Two to three corporations had headquarters in Taipei, Sunnyvale, Paris, Redwood City, Osaka, Mountain View, Milpitas, Dallas and Cupertino, totalling 21.0% of the total, while 47 cities were headquarters of one corporation.
The concentration of the analysed corporations in these cities had an impact on the concentration of their sales and asset value. Sales ranged from USD 2.2 billion in Norwalk to USD 333.9 billion in Tokyo, representing from 0.2% to 25.2% of total sales, respectively, while the value of assets ranged from USD 2.2 billion in Seattle to USD 326.8 billion in Tokyo, corresponding to a share of 0. 1% to 2. 1%.
Such spatial structure of IT corporation headquarters did not translate into the concentration of their profits in the cities. The highest profit was generated by the corporation based in Redmond (Microsoft), amounting to USD 8.9 billion, while the highest losses of USD -5.4 billion were generated by corporations having headquarters in Paris. Furthermore, Redmond reported the highest market value of USD 287 billion, corresponding to 10.8% of the total and the lowest market value in Santa Ana, of USD 2.5 billion, i.e. 0.1% of the share.
The years 2003 to 2011 saw some changes in the spatial concentration of IT corporation headquarters. The year 2011 continued with the leading position of Tokyo, demonstrating the highest concentration of IT corporations, with 14 of the discussed corporations present (Tab. 3; Fig. 2 ). Two to 4 corporations were headquartered in Paris, San Jose, Hsinchu, Kyoto, Santa Clara, Seoul, Sunnyvale, Taipei, Bangalore, Cupertino, Mountain View, Osaka, Palo Alto, Shenzhen and Taoyuan. In total, 40.0% of all corporations were located in these 15 cities, while 46 cities housed the headquarters of one corporation each.
The above-presented spatial distribution of corporations affected the concentration of their economic potential. In 2011, in terms of sales and asset value, corporations headquartered in Tokyo dominated, totalling USD 539.1 billion in sales, i.e. 20.4% of the sales value and USD 615.3 billion, i.e. 21.5% of assets. A corporation based in Beijing (Baidu), with 0.1% of sales and USD 3.7 billion, i.e. 0.1% of assets, presented the lowest value.
On the other hand, financial results of corporations ranged from USD -1.5 billion in loss in Espoo to USD 33.8 billion in Cupertino, and the market value ranged from USD 3.8 billion to USD 559.3 billion, representing 0.1% to 14.9% of the total.
The above analysis indicates that headquarters of leading corporations tend to concentrate in cities in the USA, Japan and Taiwan, i.e. in developed countries. Note that the importance of European cities, e.g. French cities, is rather low, indicating the marginalisation of this part of the world when it comes to creating favourable conditions for setting up and growing modern corporations of such type. On the other hand, the importance of countries characterised by rapid economic growth is increasing, to name only China or India. In such countries, 'technopolia', i.e. areas with a high concentration of technologically advanced companies, hitherto known only from the developed countries, are being created. As it is, countries demonstrating concentrations of headquarters of dominant IT corporations offer the most favourable conditions for their location, in particular because of the environment supporting the creation of new knowledge and technology, and the development of those that already exist. Other factors affecting the concentration of headquarters of the analysed corporations chiefly in the USA, Japan and Taiwan, include: significant employment in the R&D business in these states, access to a large pool of highly qualified personnel, and the socio-economic development of these countries. In addition, other factors that influenced the location of corporate headquarters in these three countries included: a well-developed ICT infrastructure, access by different means of transport, an innovative environment (possibly including special economic zones or enterprise incubators), development of sector-specialised clusters of companies operating with the broad employment of specific advanced technology, e.g. microelectronics.
In 2003, in the global space, the analysed corporations were concentrated in several areas (Tab. 2, Fig. 1 The year 2003 saw the domination of corporations headquartered in Japan and Korea in terms of sales value, totalling USD 517.8 billion in sales, i.e. 39.1% of the total sales; while corporations active in the eastern China area, with no more than USD 28.1 billion, i.e. 2.1% of the total sales, were of least significance. The highest profits were generated by corporations headquartered in the western USA (USD 19.1 billion of profit), while corporations in north-western Europe showed the poorest performance (USD -1.6 billion in loss). In terms of asset and sales value, corporations headquartered in Japan and Korea dominated with USD 537.7 billion, i.e. 34.7% of the total), while corporations from eastern China reported the lowest share (USD 36.9 billion, i.e. 2.4% of the total). The highest market value was reported by corporations from the West Coast of the USA (1,182.5, i.e. 44.5% of the total), while corporations from eastern China had the lowest value (USD 94.7 billion, i.e. 3.6% of the total).
Over the subsequent years, insignificant concentration trends emerged with new concentration poles attracting the headquarters of leading IT corporations. • 26 corporations analysed above were headquartered in the western part of the USA; • the Japanese-Korean area reported 25 headquarters; • 13 headquarters of the analysed corporations were based in eastern China; • the eastern part of the USA reported 12 corporate headquarters; • 11 corporate headquarters were located in north-western Europe; • 5 corporate headquarters were presented in the central part of the USA (Fig. 2) . Concentration areas in central and eastern USA grew weaker as the number of headquarters of leading IT corporations decreased in that area while the eastern Chinese area has grown in importance, with an increased number of headquarters of the analysed corporations.
In terms of sales and asset value, in 2011, Japan and Korea remained the most important area in terms of the highest concentration of headquarters, with 36.8% and 35.2% of the total value of these indicators, respectively. In terms of profit and market value, the western part of the USA dominated with 54.7% of the total value of profit and 52.1% of the total market value. The central area of the USA demonstrated the lowest importance in terms of the analysed indicators, below 6% per each indicator in their total value. As mentioned, the role of eastern China grew in importance, with its share increasing by 8.5% in sales, 4.7% in assets and 3.9% in market value.
The literature in the field, characterised in the introduction to this paper, discusses the areas with the largest number of IT corporation headquarters and their economic potential, and describes them as areas demonstrating the highest technological advancement, concentration and specialisation of the located state-of-the-art business operations in the form of science, technology, science and technology parks, scientific and industrial parks or industrial centres, scientific centres and technopolia.
In general terms, these areas fully overlap the areas of the most advanced technology concentration, specified in the literature.
According to Wilczyński (2007: 59) , this stage in development has been referred to by Nałkowski as 'The Pacific Phase'. "The political and economic centre of the world has been gradually shifting from the area we may refer to as the Atlantic Region, towards the Pacific Region under consolidation".
Changes have resulted in different concentration trends as regards corporate headquarters and different trends in their business potential in each city. This is manifested by changes in the settlement concentration coefficient 1 for IT corporate headquarters. In the years 2003-2011, the settlement concentration indicator for specific features fluctuated from 0.282 to 0.868 (Tab. 4). The profit, decreasing from 0.868 to 0.507, reported the highest settlement concentration. Similar and stable values of indicators were calculated for sales, asset value and market value, and ranged from 0.453 to 0.479. The high degree in the differentiation of the economic potential of corporate headquarters in the IT sector is emphasised by very high values of the variability indicator for specific features. They range from 294.8% for profits and loss generated by corporations, to 107.8% for the number of corporations (Tab. 5). Where: m i -share of a given city in the set; p i -the value of the potential of a given feature -its share in a city from the total value of the set.
Corporate headquarters in cities are diversified to the lowest extent by their number, as illustrated by the lowest variability coefficient ranging from 107.8% to 129.3% (Fig. 3) . A trend reducing the share to 110.8% in 2011 was observed since 2006.
Sales and asset value were characterised by major changes in the analysed period and both demonstrate similar changes in these years, and their respective coefficient ranged from 177.6% to 206.9% (Fig. 3) .
Cities analysed in this paper display similar variability in terms of profits, as illustrated by the coefficient ranging from 140.0% in 2006 to 294.8% in 2009. The global economic crisis To the highest degree, they are differentiated by sales and, to the lowest degree, by the number of headquarters per city. The above-presented analysis of the settlement concentration coefficient and variability coefficient emphasises a different degree of the variation in the potential of different cities. In light of the above, it is interesting to learn how the values of specific features are related. This is illustrated by correlation coefficients.
Cities where headquarters of the analysed IT corporations are based differ in terms of the advancement of the relations between specific values of the feature. In the analysed period, the highest degree of correlation was demonstrated by sales and the value of assets, ranging from 0.964 in 2003 to 0.985 in 2008 (Tab. 6; Fig. 4 ). Similar trends in behaviours and values were characteristic for relations between the value of profits and the value of assets, and the value of sales and the value of profits. In the years 2003 to 2008, the value of the coefficient grew from 0.361 to 0.631 and from 0.285 to 0.614, respectively. The crisis had a very strong impact on weakening these relations; in consequence, the correlation coefficient dropped to -0.207 and -0.280 Table 6 . Fluctuations of the coefficient defining the correlation between selected features of the economic potential in IT corporations, 2003 IT corporations, -2011 No.
Dependence of features to bounce back to the pre-crisis trend in 2010 and 2011. Consequently, the correlation coefficient jumped to 0.505 and 0.450. The years 2003-2011 saw a moderate correlation (a significant statistical dependence) between sales and profit, sales and market value, and profit and asset value (Fig. 4) . A high correlation between asset and market value has been reported. A very high correlation (very high statistical dependence) was reported between profits and the market value. Full statistical dependence is characteristic for the correlation of sales and asset value.
Conclusions
In light of the above-presented analysis, we may assume that headquarters of IT corporations are centred in cities within the territory of the USA, Japan and Taiwan. However, it's important to note that the global space demonstrates powerful opportunities for differentiating headquarters of leading IT corporations. This is emphasised by the number of headquarters per city and their spatial concentration. The best conditions for locating the headquarters of IT corporations are offered by: Tokyo, Kyoto, Hsinchu, Paris, Santa Clara, San Jose, Sunnyvale and Taipei -their number is the largest in these cities while typically, the majority of large cities host only one IT corporation headquarters. In consequence, individual cities as seats of corporations demonstrate differentiated economic potential.
Cities occupied by the headquarters of IT corporations mainly cover six areas: Japan and Korea, eastern China, the West Coast of the USA, the East Coast of the USA, the central part of the USA, and north-western Europe.
It is fair to assume that the headquarters of IT corporations and their economic potential should be approached as one of the basic criteria determining the degree of advancement towards forming an information society. Areas with the largest number of IT corporation headquarters are characterised by the concentration and specialisation of the located state-of-the-art business operations in the form of science, technology and science and technology parks, scientific and industrial parks or industrial centres, scientific centres and technopolia.
Confirmation of the developing process involving the concentration of IT corporate headquarters and, consequently, the concentration of their financial performance, are values of the settlement concentration indicator for headquarters of IT corporations and differentiation of their variability ratio.
In light of the above, it is re-emphasised that the location of IT corporate headquarters is largely dependent on location-related factors, which also apply to other technologically advanced sectors, i.e. access to a large pool of highly qualified staff, extensive employment in the R&D sector, socio-economic development of the areas, developed ICT infrastructure, accessibility, environment supporting the creation of new knowledge and technologies (e.g. special economic zones or business incubators), metropolitan areas or areas of specialised business clusters using specific types of advanced technologies.
Editors note: Unless otherwise stated, the sources of tables and figures are the author's on the basis of their own research.
